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Abstract
The Conference of European Directors of Roads (CEDR) has carried out a pilot study examining how well the results of its first
transnational research programme on Climate Change have been implemented in member states.  The study forms part of a wider 
initiative to develop a number of key performance indicators for research implementation and to ensure that implementation of
CEDR research leads to innovation in the European roads sector.  Eleven European countries took part in the study which was 
carried out using qualitative interviewing techniques. While the overall perceptions of the interviewees were that the research 
programme successfully met its objectives, the results indicate a varying degree of implementation across countries. The paper 
reports the key benefits of the research, identifies a number of barriers to implementation and gives recommendations to improve 
future implementation of research. 
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1. Introduction
To better understand how well transnational research is being implemented, the Conference of European 
Directors of Roads (CEDR) research group carried out a pilot study of dissemination of the research results and 
implementation of the 2008 Climate Change Research Programme Call.  The results of the study are being used to 
develop guidelines to improve and streamline innovation in the European road sector. And, the results can be 
utilised when further developing the key performance indicators (KPIs) for analysing the degree of implementation 
and impacts of innovations.
The Climate Change Call was chosen for the pilot study due to the importance of international research 
collaboration in addressing global challenge and to mitigating the impact of climate change on national 
infrastructure networks. Furthermore, this Call was the first transnational jointly funded CEDR research 
programme.
The empirical data for this study was collected by interviewing key informants of eleven CEDR member states' 
representatives involved in the CEDR Research Programme “Road Owners Getting to Grips with Climate Change”. 
The Programme was aimed at providing road authorities across Europe with the knowledge and tools necessary to 
increase the resilience of road systems to climate change by adapting design rules, collecting relevant data and 
developing risk management methods.
The implementation of four climate change projects within this €1.35M programme was reviewed together with 
the original research objectives and final programme reports.
In this paper the key findings of the pilot study are reported.
2. Background
2.1. The Conference of European Directors of Roads (CEDR) 
CEDR is a European platform for cooperation and the promotion of improvements to the road system and its 
infrastructure, as an integral part of a sustainable transport system in Europe. Its members represent their respective 
national road administrations (NRAs) or equivalents and provide support and advice on decisions concerning the 
road transport system that are taken at national or international level.
Fig. 1. CEDR transnational research process.
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The CEDR transnational collaborative road research programme commenced in 2008 as a European Research 
Area Network ERA-NET ROAD project funded by the European Commission’s 6th Framework Programme. The 
transnational research programme is now managed and funded entirely by CEDR member states.
CEDR’s collaborative research process is summarised in Figure 1.
2.2. Ongoing work with climate change adaptation in CEDR 
CEDR has highlighted climate change as one of the key challenges facing national road administrations (CEDR, 
2013) and has set up a task group dedicated to helping NRAs initiate, advance and complete climate change 
adaptation measures.  The aim is to reduce vulnerability to more extreme weather phenomena in the future and 
increase resilience and robustness for continuous road safety and mobility.
CEDR’s current climate change adaptation work focuses on the following three areas:
x Developing adaptation strategies and action plans
x Raising organizational awareness of climate change as an issue
x Developing methodologies to mitigate climate change impacts on roads
The part of strategy centres on managing, improving, preventing and cooperation, and will deliver specific 
examples on areas to study. These include examples of information to road users, implementation through planning 
phases, tools for risk analyses, legislative work, and research amongst others.
Also, a template for an action plan will be formed, providing examples on how to ensure responsibility and 
anchor climate change adaptation in the organisation in order to actually guide an organisation towards more climate 
change resiliency. The organisational awareness of climate change adaptation, in an interdisciplinary context, is 
considered undeniably crucial to implementation success, since this will form the basis on how to act and prioritise 
resources.
Examples of known and proven methodologies of climate change adaptation developed from previous CEDR 
research, for example the 2008 Climate Change Call, are being used to inform the ongoing work of the group.
2.3. The 2008 Climate Change Projects
CEDR’s Call 2008 Road Owners Getting to Grips with Climate Change Programme consisted of the following 
four projects:
i) The development of an improved local road winter index, which road authorities can use to assess the 
implications of future climate change scenarios and perform reliable cost/benefit analyses for winter 
maintenance. (project acronym: IRWIN) 
ii) The impact of climate change on road pavements. This project examined the likely consequences of 
climate change on pavement and subgrade material behaviour and whole pavement needs for a range 
of representative pavement types.  The project also looked at different climatic zones, assessed 
uncertainties to permit risk to be evaluated, defined options for responding to the changes with cost-
benefit analysis to allow road owners to determine the best options for their own solutions. (project 
acronym: P2R2C2)
iii) The development of a climate change adaptation framework for roads to help ensure that road 
networks are more resilient to future climate change. (project acronym: RIMAROCC)
iv) To identify those parts of the road network that are most vulnerable to flooding by using 
a geographical information system, referred to as blue spots. (project acronym: SWAMP)
Further details of each project can be found in Adesiyun et al (2011).  Bles et al (2010) have published a 
guidebook to using the RIMAROCC method.
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3. Literature review
The term “valley of death” is often used to describe how difficult it commonly is to make the transition and 
bridge the gap between research and innovation (Barr et al. 2009, Markham et al. 2010, Wessner 2005). The 
challenges of moving from research to implementation and innovation have been well documented particularly in 
the private sector in the field of new product development; see for example, Markham et al (2010).  The term is less 
well used and applied to research and innovation carried out by Government institutions, such as national road 
administrations, but it is a useful metaphor for considering research implementation.
A recent review of the outcomes, successes and challenges of the US National Cooperative Highway Research 
Programme (Transport Research Board, 2014) identified the importance of “implementation champions” who 
initiate and oversee implementation and are involved in the research project itself, together with early buy-in to 
implementation at start of a project. A number of barriers to research implementation were identified including 
limited time availability of the people involved, lack of designated champions, use of complicated technical 
language and a number of institutional barriers, for example resistance to change, distrust of the research product, 
risk aversion, fear of liability, and competing priorities.
Some of the results of individual CEDR Call 2008 Climate Change projects have been utilised and reported by 
Bizjak et al (2014), Axelsen and Larsen (2014), Auerback and Herrmann (2014). Some key findings from these 
reports are reviewed below.
Bizjak et al (2014) studied the impact of climate change on the European Road network, especially road 
pavements. Using a number of climate change scenarios the authors concluded a rise in temperature, rainfall 
intensity and a decrease in freeze-thaw cycling would impact pavement performance depending on local conditions.  
Using climate change scenarios and GIS based digital terrain models Axelsen and Larsen (2014) developed 
models which identified individual lengths of trunk road in Denmark (“Blue Spots”) where the likelihood of 
flooding is high and the consequences are significant.  
Auerback and Herrmann (2014) outlined how Germany has already developed advanced climate change 
adaptation and mitigation strategies and detailed action plans.  Germany has integrated its adaptation strategy into 
a sustainable asset management system and has identified those parts of the road network most at risk from climate 
change.  They concluded that early adaptation of infrastructure can save climate change related costs.  By 2030 it is 
anticipated all the main corridors in Germany will be climate change resilient.  
4. Research Design
4.1. Data collection
This study adopted a qualitative methodology based on conversational interviews of 40–90 minutes duration. 
Each interviewee was made aware that the aim of the study was to explore dissemination and implementation of the 
research results and knowledge of CEDR 2008 Research Programme on Climate Change. The interviewer explained 
that the purpose of the interviews was to gather from the key informants (Yin 2003) more profound and up-to-date 
information than was documented in the projects' final reports. It was also explained that the interviewers were 
testing the functionality of the key performance indicators being developed for CEDR research programme 
evaluation. 
The data was collected from eleven key informants, see Table 1. Each CEDR member state represented in the 
2008 Climate Change Research Programme was asked to name their key informant. These informants were then 
contacted and interviewed over the phone or by using video connection. Interviewees were assured that their 
responses remain confidential. The interviewees were encouraged to relate their experiences in their own words, and 
iterative and circular questioning and discussion was allowed. Furthermore, during the interview, the information 
received was clarified and continuously verified.
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     Table1. Interviewee’s countries and involvement in the CEDR Research Programme on Climate Change in 2008.
Country Involvement
Austria Chair of the Programme Executive Board (PEB)
Belgium Not directly involved in 2008 programme projects, but was informed about the results
Denmark Currently actively involved in CEDR Task Group Climate change
Finland Programme Executive Board member
Germany Not directly involved in 2008 programme projects, but was informed about the results
Ireland Programme Executive Board member
Norway Contributor to Description of Research Needs (DoRN), not PEB member
Slovenia Member of project consortium
Sweden Project leader in 2008 research programme
The Netherlands Programme Executive Board member
The United Kingdom Not member of Programme Executive Board, but was kept informed
4.2. Interview questions
The interview questions were developed in collaboration with Swedish, British, Finnish, Danish and Dutch road 
and transport authorities' CEDR Technical Group Research (TGR) representatives. The idea was first introduced by 
Sweden and then elements from the other above mentioned authorities were added. The final interview questions 
were selected after several iterations, discussions in CEDR TGR meetings and pre-testing the questionnaire.
The interview questions were categorised as follows:
i) The first group of questions included so-called warm-up questions where the interviewed were asked 
to describe their relation to the 2008 Climate Change Research Programme and their contribution to 
getting the research results ready and available for implementation. They we were also asked to give 
their opinion on the most important factors for ensuring that the research results are implemented.
ii) The second group of questions was related to dissemination and implementation of research results: 
how closely the project results fit the Description of Research Needs (DoRN) objectives, how widely 
the results were disseminated and implemented, in what way and timescale. Interviewees were also 
asked, how the financial benefits were assessed, and have the results led to further research. From the 
point of view of this study, very important were the specific questions on the results leading to 
innovations, improvements in legislation or standardisation, or were the results utilised in feeding 
strategies or scenario planning on climate change.
iii) Finally, the interviewees were asked to express the lessons learned with regards to transnational 
collaboration.The interviews were documented and reported by the interviewers. Based on the 
documented interview results, the authors of this study jointly analysed the results.  In the following 
chapter, the analysed key findings from the interviews are presented.
5. Key results from the interviews 
5.1. Implementation Successes and Benefits
Overall respondents were very positive and felt the research results had met the programme’s objectives quite 
well to very much, with an average ranking of 7 to 8 out of 10.  However, there were a large range of views and 
a few respondents felt that one or two of the projects were difficult to apply in practice.  One country described one 
of the four projects as failing to meet its objectives.  
The key mechanism for implementation of this research has been through informing national strategies and 
climate change adaptation plans.  This includes informing national modelling and risk assessment and management, 
for example the assessment of areas of the road network more at risk from future flooding. The Blue Spot case study 
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from Denmark (Axelsen and Larsen, 2014) is a good example of this, see Figure 2. Blue Spots are stretches of roads 
where the likelihood of flooding is relatively high and consequences are significant.
Fig. 2. A display of identified Blue Spots on major Danish roads, both for present day and future climate scenarios. A total count of 28 Blue 
Spots on 3,800 km of roads. Blue-coloured spots represent Blue Spots with present day scenarios. Green-coloured spots represent additional spots 
by a climate scenario as predicted in 2050 by the IPCC.
In was stated both in the project reports and interviews that the research has led to an improved quality of risk 
analysis. A number of countries reported that they adopted the Call’s methodologies or adapted them in 
development of their own flood risk assessment work.  
There is also evidence of increased process innovation.  In one interview an example was given of the 
development of a new quicker test for frost resistance of road materials.
As suggested in the final programme report (Adesiyun et al, 2011) respondents reported an increased 
understanding of the risks of climate change to road networks following the 2008 Climate Change Research 
Programme. Importantly, this has led to, and informed the design of, follow-up research including further research 
on frost resistance of recycled materials in road pavements, modified drainage design standards, forecasting effect of 
increase temperatures on durability of road pavements and flooding as well as influencing the design of the second 
CEDR 2012 Call on Climate Change.
Two countries reported that their involvement in Climate Change Call 2008 had led to bilateral collaboration in 
a follow-up climate change adaptation project.
The broad range of topic areas within the 2008 Call led to individual countries developing interest in different 
projects. In NRAs where the topic area was highly relevant the results have been more widely implemented. As well 
as the relevance of the research to each individual NRA, the implementation of research can also be linked to each 
NRA’s maturity of approach to climate change and the degree to which each country considers climate change as 
a strategic issue impacting on its road infrastructure.
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Many participating countries reported actively disseminating the results through meetings, conferences, seminars, 
papers to international journals (see Section 3), presentations at national road conferences.  However, dissemination 
and implementation relied upon continued availability of one or a small number of individuals, who had been 
Programme Executive Board members, chair of one of the project groups or a project steering group member.  
The selection of projects at the outset was cited as critical to programme success.  This was the first collaborative 
programme run by ERA-NET ROAD and interviewees reported that evaluating all the research proposals received 
was difficult. 
5.2. Barriers to implementation
There were common recurring barriers to implementation reported. In some cases climate change responsibilities, 
and therefore implementation responsibilities, are split between two or more departments in the same organisation or 
within Government and may not lie in the NRA. The complexity of climate change as an issue and its status as a key 
strategic challenge for road administrations sometimes increases the difficulty with communication and the 
likelihood of implementation.
Furthermore implementation can already be difficult within only one organisation in one country with the same 
language and culture but the challenge is magnified when 11 different countries are involved.
The breadth of the programme resulted in deliverables from all four projects not always being relevant or of 
interest to each country, partly due to the differences in latitude and climate between countries (and therefore 
differences in the impacts of climate change) and partly due to their previous climate change experience and 
maturity. This necessarily created differences in implementation between countries. As an example, not all countries 
have the necessary digital terrain models, resources, expertise or input information required to carry out advanced 
flood risk modelling using the Blue Spot methodology.
Language was mentioned by a number of respondents as a barrier to implementation, specifically translation of 
final reports to the national language.  For wider dissemination and implementation nationally the results may need 
to be translated.  For example, The Swedish NRA translated one of the project reports into Swedish to aid 
implementation and understanding.
It was also reported that dissemination within individual countries was sometimes limited to specialists and not 
always to operational managers and decision makers.
The timescale from starting the research to dissemination (3 years) was often perceived as a challenge for 
implementation. Sometimes a period of one to two years was needed from publication of the results to 
implementation, especially if there is a need to convince the end users and decision makers in the NRAs of the 
implementation benefits.
5.3. Lessons learned
It was mentioned that there should be specific follow up activities in different situations, for example 
demonstration projects to aid implementation.
The respondents stressed the importance of the need for clearly defined research requirements and questions for 
such a complex issue as Climate Change in the Description of Research Needs document.
Roles within the Programme Executive Board are of vital importance, assigning defined roles to the right 
individuals is critical to the success of implementation. The Programme Executive Board coordinator was 
highlighted as being crucial to successful implementation.
It was noted, particularly by those who have had experience of later calls that the experiences of 2008 Call has 
already been used as a basis for updating and improving current CEDR collaboration templates and agreements.  
Lessons learned with regards to working in different languages were also offered, with suggestions mentioned 
about the Project Coordinator and Project Manager having the same native language.
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6. Conclusions and Recommendations
This paper describes how the results of the first ERA-NET ROAD transnational research collaboration programme 
in Climate Change have been implemented by national road administrations in 11 countries.  
Climate change is a complex environmental, technical, social and political issue and is therefore not straightforward 
to address. Despite this complexity, the result of the CEDR 2008 Climate Change Research Programme is perceived 
as a success with many countries reporting benefits.  The study has shown that the results from this Call have been 
implemented in different countries, even though to varying degrees.  
This final section discusses the most important key factors which have been discovered in this study for successful 
implementation of jointly funded research within CEDR member countries. 
i) Level of implementation readiness of the new research
This is probably the most important key factor for implementation and is consistent with the findings 
elsewhere, for example, TRB (2014).  In some cases the research product needs to be modified or 
adapted to fit the particular needs of individual countries, or further research may be needed before 
implementation can proceed. Therefore, it is highly recommended to require readiness assessment as 
an activity for CEDR financed projects. This assessment may be conducted within the project duration 
and presented at dissemination conferences.    
ii) The enabling environment for implementation
The enabling environment for innovation and implementation of research is highly dependent on the 
maturity of the organisation with respect to the technical or policy area concerned, for example climate 
change. This study has led to a better understanding of the enabling environment for Climate Change 
research and innovation implementation and the fact that it varies significantly across European 
countries. These differences should be considered and taken into account during the design of future 
research programmes.
iii) Wider organisational and business support 
Operational managers and other key decision makers within national road administrations must be 
involved at an early stage of the research to ensure that implementation of the results is seen as 
a priority for necessary improvement of the organisation's business areas. This action is important to 
bring together different driving forces to submit realistic action plans to empower organisations to 
achieve their objectives through adaptation and implementation of new findings.    
iv) Timescale
The long (3 years plus) timescale from starting the research to implementing the results of the 2008 
Climate Change programme was a factor in implementation success. Accelerating the research to 
implementation process is considered a key factor to ensure the research remains relevant to national 
road administrations.
The pilot study has developed a useful mechanism for measuring the success of research implementation and the 
insights gained will be incorporated into future implementation reviews and CEDR research programmes.
The citation from the Blue Spot case well describes the core prerequisite for research based knowledge to be
utilised and the research results implemented: "the more tangible the results, the better rate of success".
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